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= (54) Title: PURIFICATION OF HUMAN MONOCLONAL ANTIBODY AND HUMAN POLYCLONAL ANTIBODY 

= (54) SSUBcD*!*: t h^y *p— ^;ufet<*fc£tft h7KU^n-^jutS(*a>filS 

T-H 

^ (57) Abstract: It is intended to provide a method of separating and purifying a human monoclonal antibody and a human polyclonal 
I antibody which are employed mainly for therapeutic purposes and for diagnostic and reagent purposes in some cases. Namely, a 
\^ method of purifying such an antibody from a mixture containing the same which at least involves the following steps: (1) the step of 
purifying by anion exchange chromatography; and (2) the step following (1) of purifying by cation exchange chromatography. It is 
t*^ also intended to provide a method of separating a human antibody from an artiodactyl antibody in a mixture containing the human 
22 antibody and the artiodactyl antibody by protein A affinity chromatography under a pH gradient. 



(2) (1) Pg-T*->3E^^PV h^:?*r-T?fSg-r<5xli. ts&xft hftft taiSBcDiii^cogtf* 
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mmm 

tfc#:*> £tft: h^U £ n-^;H3t#©#fii • tt«#SjteW*r£. 

Protein AT<7 4 —7-4 — ^ D7 h ^ 7 ^ — izlmXT. n v- 3 j-JVfc? 

DTh^^-^E-r 5 -f^->^> BMc&H) fc«fcS#S«*«fft) 

#ij7Lfcr, Rhona M. O'Leary^teProtein AT^-f —tV — ^ h if? U — 

qc>XX^ffiiii#:©MSg£fT^TV>£ (BioPharm, September 2001,10-18) . 

*>^m^n^ htf??* — j ^Vi-5jii#T©*^A©m^-a-^-&XHmT©^ 
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n*r h^^^-r — ffm V^tl^o (Grunfeld H£>* J Immunol Methods 
1997 201 (2)) o Protein AT Vj-J-j—Z n*T 7>f — "e<Z)pH^ 

7-5?a:> h^ffifclT, Vr>*^e/ ^ n-^;i/£i#:£ r>->lfiimS^IgG^^g8b 
£:0i|7^$>£ (?n^T©fei#:3iS^A>Fy^^Amersham Biosciences, 72-0823-01, 

p 88) o b^>7>> ? x^y^^^^T^jg$nfe ; ey 2u—r)vm&<Dft 

m^mz. Protein A77^^f^-^D7h^77^f- Protein G77^"f 

7 4 -£JBV>T-V^lil3fc<£>IgG£:>3 LoglOO l/^M 
(Daniel P. Pollocks J Immunological Methods 231 1999) . 
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lE^m-JCffi 1 BioPharm , September 2001, 10-18 

#M#fl\£iK2 Grunfeld H£> J Immunol Methods 1997 201 (2), p233-241 
^ijffP^3 %]tbT<Difi&%flW^> F^y^Amersham Biosciences, 72-0823- 
01, p 88 

*#fiPXlK4 Daniel P. Pollock £> . J Immunological Methods 231 1999, 
P147-157 

(l) tfrf£©*»«K:43V>T, r^-r^->^m^n^F^^^^ — 

•rz>, ®ftm&&!%ffl4k'§rz>. ■fcE<Dmm&&'oit. (2) ^nmmom^^. 
v^MM'>~^x>7,^±iB©ii^§^-r^r^ ; &^mb, 

*•©*&** RiS'&WSProtein A# ^ Alc&bfc^ *gffi;£i££:pH^ — > 
1. 4>fc<£feETF©Xg£«&*K 
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(2) (l) fc^T, ^t>5I^n-7h^77^-TW§Ii 

(1) ^nf^f>A77^-T-Y-^D7h^77^-Timm 33«fc 

(2) (1) \Z^-V, l-ft>^D7h^77^-timig> 

(3) (2) iz^x*. m^*>&wt?u~?htf7 7<<—°vmm'Tz>j:n 

(2) (1) Ki#cV>*T?, t >SI^ n 7 F ^7 7 ^ - Tf it^Ii, *5 

' - 

(3) (2) l^t>»D7 h^^7-Y -T'M^-r^Xg, *5 

(4) (3) {£#^T\ ^7jc|4i7n^h^^^^-7?fSMT^>X@ 

4. ^^^t©x@^^^> ^#£^T£^« i &M^#£«srr 

3fcse><Z>75i£; 0 

(1) U >it h U il/lftt h U ^A^ttt^iftTWt; tfe 

>A^^A(C^$-&^X@, &<fctf 

(2) (1) K#^T% spWbfclB^fc (1) ©iifTi7°Dr^ >A7J 

(3) (2) fc^^T% ^X^m^-hU^A^fif^^^DMtrE^^^tti^it 
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(4) (3) ic&v^ mm%t&v>M3-hvvj±mffim'vm. o~8. s\zm 

(5) (4) (4) (Dm^m^Tiis-mmmm^vm. o~8. si-n 

££££ 

(6) (5) JC^ViT, Tris-HCl^®^T¥^bbfel^-<^->^m^9A^ 

(5) (Dmmm&mwv, mmi^m^m^ -t>^^ y ^zmm^^^^n. 

(7) (6) fc&^T, ¥3HblCJB^fc (6) 0gffi?^Tli<t>^I* 

(8) (7) fc^cv^, (7) (Dmmm^mm^r^t^ x.>m-vpM. o~7. o 

^^f^Xg, 43 J: IK 

(9) (8) fc&^T, ^m^-hU^A^®^^fe«U>^^-hU^A : ^ 

i>iif^™btfci-i't>^i*7At (8) (Dmihm^muav, mm 
no) o) \z#i^~z\ ^mfctem^fc (9) (DMm#tvmw^(*>3£i&% 

(11) (10) \Z^H\ l^mi-hU^A*7c«U>M^-hU^A : ^X> 

5. $e>ic 

(12) _tfE4f2m<£>X*§ (11) {^^Vi-e, _hfB4l3tfc©X@ (11) <D^tB*& 
>^-^A£^2raU 7j<^b^~ h U ^AtK^TpH6. 0~8. O^iS^-T^ 

X@> &££J? 

(13) mnc&v^ a^y>^— ^A&<£r£u >m± mj 

ifIt¥Iftlfcl7Ktt* ^ Afc (12) ©^ffl^^^iPb. S^ffi^£MiM<'l4 

(14) (13)£&^T\ ^miWzm^fc (13) (DM«^TM^7K14^^A^?Jfe# 
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(15) (u)\z'A^\ (wnmmm^vmmTy^—v&mm&i&'F'Zitz 

XS* J;^-*^»at*«iSf^ia^"SXS© l IS, 2 Ig^fcS 3 ig^ 

8. ^-r^xoD^'fb^ _Lie4©x@ (3) ic&ht, is (3) 

fcJgffiifc£pH4ErFfc:9SgU, 30#WE*±*Wr* H fcfc:«k Dfrfrns, ±13 7 

9. ;i/^-*fflViT©^iflKicfcsc7'f;^&i^*'rsxe^ 
oD^?*©m^x©Tff^n-s, xfB6^e> 8CDVi*rn^fcta^©M#:^^rTs 

10. JtJB.4ffi«<0Ig (4) ©U>|fe^-hU^AS«»t^Tris-HCliBI««ete: 
<fi;*.fc±!B4~ 9 ©^Tn^^fB^^^#:^^^TS^^^ ?>^#:Srlf SST 

1 1. ±IB4fEm©X@ (4) 43J:tf (5) TSB©XSfcf^Afc, -LIB 4 

(3) JSffl«STris-HCUg«SKTpH6.0—8. 5fcHBSE*r*Xg 

( 1 ) 10~100mMU >Wtf- h U V&&£ZfiO~4. QMmti- h u s^s-Mrr* 
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(2) (i) fc^^-r, wibfcffivife (i) (Dmmm-vm^ti^^ >a# 

^A£$5fc#-r&X@, 

(3) (2) 10-100inlI^X>»^-hU^A3(Saf*fc<kOK^i# 

(4) (3) J§ffitR&10-200mMU>il±hU^A|g«flR-CpH4.0 

—8. 5icii^'r^)X^, 43«ttf 

(5) (4) te&UTT, (4) <£>^ffl?&£0. 5-1. 5M Tris-HCl 
pH6. 0-8. 5KlSISEt"SXS, &J:tf 

(6) (5) fc#cV>T?, 10-20mM Tris-HClM«^~r 5 F«'fbbfel^-f 

(7) (6) {c^vi-c spaHbfcim^fc (6) ©iR«?RT?Ri»^r^->3sife* 

(8) (7) fc#cV>T!, (7) (D^tB^SrO. 5~1. 5MB^m*fe«^X>m"e 
pH4. 0—7. Olzm^T&JLn, &£ZS 

(9) (8) td&V^ 10— 50mMKm^-hU^Am«^*fe«10— 50mMU > 

(10) (9) fc&V>T?, TOftfcfflVifc (9) 0iftTii-ft>^i* 

(11) (10)fc&V>T, 10-50mM^^-hU^A^fe«10-50mMU >m^"hU 
r>A : 10— 50mM^X>IH8«flK^:6r^^0. 1-1. 0M*te:f- b U fAS'&ftSft 

1 3 . $ 

(12) ±IB1 2iClBm©Xig (11) ±131 2}Cte«£©Xg (11) 
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JPU 1.0-10. 0M*^b^-h 1 J^A*»«TpH6.0—8. 0fcS3fit*r*xe, &>£Zf 
(13) (12)fc&V*T, 0. 8~1. 2M^mT>^-^A*3cJ;^10BiM~100mMU >M 
•f h U ^AS^-r-SMW^TTO^bfe^Jctt^ ^ Afc (12) ©?§ffi?££MDU 

(14) (i3)fc^^T, (i3) <Dm.mm.^mm7^t!^^^ 

(15) (14) tC^V^T?. (n)<DMffiWi*<Dffim7> : E-'?A>mm&i&l : -£-&Z> 

i4. ssk, st#:#w^M^^tt^#T^^< ^^^^o^-r^x^^^ 
%T.n&&tffofc^m%i*& i m?>m-?z>j:n<D i is, 2 x@^fe« 3igs 

_hfBl 2£fctel 3^fB*fe©^#:^^T§^^I^^Min;#:^*iMt-^ 
1 5. tf-f ;K*OT?£{b/^\ JbfBl 2 0Ig (3) fc&UT, X*S ( 3 ) 7?# 

e»nrc^m^^pH4^T^i^^u, 3o#p*m±;&mt-&££K:cfcDfT:bn£, ± 

i 6. )ixm&7 j )v?-&m^fc%mz&vv^ )vx*m&-?z>j:m£> 
&zfi/&frfemmz&j:ms, _tiBi2©x@ ud \z#i^~eftt>nz>. ±ibi 

1 7. ^-f^T,^^^;!/^ — 5:ffiViT©5)l^J;^^-r;l/X^I^*-r^>X@ 
:fc<fctf/£fcte&ffi3i£X@^\ ±131 3 ©X@ (15) \Z#i^T"ftfrft2>, ±13 

i 4*fe«i 5\zmm<Dm^^m^^u^m^^mm^mm:'r^r^tb<D^m 0 

18. ±fB 1 2 fcfB*fc£>Xg (4) ©U >M± b U ^AlliSfl. 5~1. 5M 
Tris-HCl««8tteftS.;fc_bBl 2~1 7 ©^rn^fcfBmoffitt&'MrTSig^' 

1 9. ±131 2mm<DJ:n (4) (5) TS3©X@{Cft;JL7c, ±13 

12-1 7cD^1 s n^^3|3m©ta#^^Wt-^^tl^e>M^^^Mi-^feie) 
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(3) fc^T, mitifc&O. 5~1. 5M Tris-HCmg««T?pH6. 0-8. 5CiIt £X 
8 

2 0. £fc&T©xg£-&tr, tt#*^*r*r*iB'&*^&»ttflc&iii» 

( 1 ) 10~20mMU >m^- h U ^A&£tfO. 15Miftfb:J- h U ^AmtSi 

(2) (i) fc&n-c, w-fb^fflVife (i) ©ititiyof'OA* 

(3) (2) fc&^T, 10~20mM^X>m^"hU^AM®^tC«fcOMin:#^ 

(4) (3) ^ffif££10~100mMU>m^hU^£M«m?pH4. 0 
~8. 5lC^S-r^>X@. 43«fct^ 

(5) (4) teSfc^T?, (4) ©*ffl**1.0^1.5M Tris-HClHamT? 
pH6. 0~8. 5!'^It^Ig^ :fc«fctf 

(6) (5) K^T, lOmM Tris-HCUg«aeT? 5 PIB'fk;bfcBE-r *>5!lft* 

^ Ate (5) ©»ffii&&Mnu iitBtsii^ t >3^i* 7 Ai^tt^ t§ 

(7) (6) jc^^t\ w^^fflv^c (6) ommm-vmrn^^-^^p 

(8) (7) fc&HT?, (7) ©»BJ&&lMBEIfe3;fcfct#X>SrCpH4.0~ 
7. OfCi)^S-r^>X@> *3«J:tf 

(9) (8) \Z"A^X\ 20TMB%fcj- HJ ^Amti££fcte20mMU >H:J- b U 

(10) (9) £&^T\ ¥«fcte/S^& (9) (DMffiWiT-mWi^ #>3£Wkt> 
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(11) (10) \Z^X% 20mM^±hU t >A*fc«20mMU >M±hWl± : 

iomM^ jL>mmmmu^u\zo. mmti- h u ^Amt^iftTii<t> 

2 1. $ <b\Z, 

(12) ±13 2 0 fclSftCDIg (11) ^^Vi"e, XfB 2 0 lCfB«fe(Z)X@ (11) 
10. OMTKm^b^- h U ^A7fc^-rpH6. 0-8. OHiltSIg, J;£K 

(13) (i2)ic^cv^> i. omwi7> : E~'y&3d&momv >m±hvo&& 
mm7M§L%7&\zmmtsi£z>j:m, &£z$ 

(14) (13)(C^ViT?, sfmiWzm^tc (13) A 7 ^ 

(15) (14) fC^V^-e. (l3)<D^»^4 , O^T> ; E-^A^^^;T$1i:S 
ZL h \z £ D MSStK'S # ^ A ^ S> M*rC#: £ ^ tB"T £ X@ , 

xiB2 o^fe«2 1 \zmmofcfc*^^&u&mfr^fcfo*^wtt%> 

2 3. ^;i/7.<Z>^fiHb/^\ _tfB2 0<DXig (3) tC&^T, X@ (3) 

2 4. ^-r;vx^*^-r;i/^-- : &ffl^fe^M^j;«5^-r;i'X§^'r^>xg^ 

^V^fcte^M^Xg^ JtfB2 0<7)X3§ (11) fc&^Tfrfrn^ _tfB2 

2£fcte2 3 tciB®©^^#wr^^^^&Mtn:#^ffliS'r^fe8e)©^o 
2 5. )vxv&£;y -{ frz-zm^tzzmiz^yv^ )vx%B$;-r2>j:n& 

cfcOV^fcte^M^i&Xig/^ ±fB2 10Xa (15) £&^Tff:bn£K XfB 2 
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2 £fc«2 3 \zmmoffifc&tt?%M&wfrzmifcfc&ffimir&fcito<Djj&o 

26. ±|B2 0fc:SB«©xe (4) ©U>B6±hU^A|g«?R*l. OM Tris- 
2 7. ±IB 2 0 iCfBm^XS (4) 43£tf (5) TSBOXglCftAfc, X 

we 2 o~2 5<D\ f ^n^\z^m<Dm^^^^m^^^m^mm'r^rc 

(3) fcl&V^ JSfcBaK&l. OM Tris-HCim»^"epH6. 0~8. 5ld|^S-r^Xg 
2 8. £fc£JUF©X2g£"&tr, *ri#:&^t-£fi^ftJ&>5fe^#£**S 

(2) (1) ¥BHbte/B^fc (1) (Dliraynr^>A* 

(3) (2) fc&HT* 10—20mM^x>fil^:hU^A««S9tKl«fct)Ktft#* 

(4) (3) fcl&V^ Mffl^^lO—lOOmMU >m^-hU^AM®^*T?pH7. 0 

(5) (4) fc&^T?, (4) (D^tbM&l. 0—1. 5M Tris-HC1^«^T 

pH8.0fci!Srr3Xg, 

(6) (5) \Z'A^H\ lOmM Tris-HCmg«?ftT¥«ft;bfcl»-r ^*>^lft* 

xg, 

(7) (6) fc&^t?, (6) ©Ifit?ii-ft>^t* 

(8) (7) \Z'&^-C. (7) ©Jgttiafc&l. 0MWlt*fcW:^X>KT?pH5. 0 
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do) o) iz^x, spmikizm^tz (9) commm-emm^^-y^mx 

(11) (10) \Z^X\ 20mM^m^ h U ^A*fe«20mMU h U : 

iomM^x>m^w^e>^^o. 3M^b^- h u ^^^m-r^mmmxmm^ 

2 9. 2<blC, 

(12) ±12 2 8 \zmm<DJim (ID (C^T. ±IH2 8 telfEicOXg (11) 

ommmzi. mmmy> : e^^mm\zu^^^izm.mr>^^Jx^mimv, 

10. OMTK^b^" b U ^AzKi«TpH7. Otimig, & 

(13) (U)lz^X\ 1. 0M^mT>^Er:^7A^ c fc^l0iiiMU >M^" h U^A£ 

d4) (i3)fc^^T, ¥^fcfflv^c (i3) <Dmmmxmm7k®L*7 2±&® i & 
(15) (i4)^^v^-e, (n)<DMffim*<Dmwi7> : E-y&mm%:4£.T-z j &% 

30. Si^w»ffl!*»tt^f^Tte*< ^i^d^-ok*^^ 

±13 2 8Sfctt2 9\zmm<D&fc&^?-&M&®frZmfa4fc&%ijM'tZ> 

3 1. #>T;K*©*»rt;j&«* ±f22 8<DX3§ (3) tC&^T, X@ (3) 
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.fctf/SfctefcSfflSilXgj&s, ±052 8<DX@ (ll) \Zfr\,^ft t>tl%>. ±fB 3 

3 3. ^-f ;v^»*7>f;^— ^ffl^fc^iafc^tJ^-r^x^^-rsxe* 

«ktf/$fcttil5aig*J, ±13 2 9 ©X@ (15) ^^ViTfffetl^>, _tfB3 

34. -LIB2 8 \zmffi<DJin (4) >M3~ h U ^Aifl^l. OM Tris- 
HCl^®^^^x.feJhfS2 8 — 3 3 ©^*Tn^K:IB*<©tri#S'&W*rsS'&'»^ 

3 5. XIE2 8fB*t<£>X@ (4) 43«fctf (5) TIB©XgK:ft;!t;fc:* _hE 

2 8-3 3<D^n^\zmm(D^^mT^u^mf)^m^^mm^^r^ 

(3) KlJfcV^ ?§tHI**l. OM Tris-HCUg««Kt?pH8. OfcgSISE*rsXS 

3 6. ^< tt>«T©XS*^tr, K#£^Wr£fi^to#S«tfi#£«l« 

(1) pH6. 0—8. SOlftT^ffct&ynT-r >A#^Afc:, fevfc^^ 

(2) (1) fC&^T, pH6. 0—8. 5©IilTi^Df-f >A#9A£i5fei£ 

■rsxg, cfe«fct^ 

(3) (2) pH2.7^4.0©«ff«fc«fct)R^Sfifffl$i3:«»XS, 

(4) (3) ^ffi^SrpH^ 0—8. 5KlIt5Ii, 43«ktf 

(5) (4) IZ^X^ (4) <D^fcBS££pH6. 0-8. BteSHBrT^Xg, 

(6) (5) pH6. o— 8. %<ommu^mi^it.m^ 

a\z (5) ©^m^^^inb, &mmm&&&^ j*k.&m-zt£z>t. 

(7) (6) fcl&^T, pH6. 0-8. 5©jS«&TSm^ 7 
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(8) (7) IZ'A^T*. (7) (D^ffi^£pH4. 0-7. 0lCi§S-r£X*S. 

(9) (8) pH4.0~7.0©««fSKT¥*Ybbfcll-r*>^*7 

(10) (9) fc&V>*C, pH4.0--7.0©*«l«T«»-f^">Xift*9A*IJfe»- 

(id do) o. 1-1. 0M©^^^^r-r^>pH4. 0—7. o©««arrSE 

3 7. $ e>*c, 

(12) JtfE3 6 t£iB*£<DX;g (11) 0^ffl$jfcO. 8-1. 2M©2£^£&3£-51:: 
^<^^inu, 2 SlCpH6. 0—8. OfClIt^It, 

(13) (12) ©*fi&0. 8-1. 2M©»fl[T'&WrSpH6. 0-8. 0® 

bfci»zKtt*7A^ (12) ©igtftffc&asiqi^ K*BiSK«*tt*7Ai:»«* 

(H) (12) om^o. 8-i. 2M©^m~e^*r§, pH6. o~8. oommmxmm^ 

(15) (13).©M^«4'©^^*i£T$i±^^<h^J;D»7Ktt^^A^ 
5>^tn:#:^^mt-^X©, 

3 8. tt#^#***lltt*#TK:*< J:tfc«fc?)^-f;v^*^«fl2 

tsm ^-r 7 ^ )i>*-&m ^xm^^mm^ & ;k* &i&*t 
axsfe«k^#^^SK&iRi«^iaTsxse© 1 x@> 2 iitfca 3 x@£ 

39. v^frxv^mfcifi. ±m3 6<Dxm (3) t^^t, ii (3) *r# 
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cfctK/^feHMffia^Xg^x ±|B3 6CDX^ (11) \Z"A^-VfTt>nZ>, ±133 
8 £fc&3 9 ^fBm©m#:^^^^#l^e>M*T:#:^*Smt-§^:se)©^o 

J:I>V*fc«iEm^3lXg^\ ±|3 3 7<£>X@ (15) fc^TrfT ±13 3 

8 ^fe«3 9 \z.mm(o^^^^m^m^^mm^mm^^r^^m e 

4 2. ±IB 3 6 \zmm<DXm (2) (Z)pH6. 0~8. 5<D^»*£^X@ (1) <DMW 
mLm — ±13 3 6 K:fBit©X@ (7) G9pH6. 0~8. 5 ©Mffi^^X^ 

(6) (om.mw.tm~ t$>x>, ^o±t3 3 6 &cfBt&©x;@ (io) ©pH4.o~7.o© 

4 3 . ±13 3 7 (Cf3ig©X@ (14) © (12) ©*&£(). 8~1. 2M©*&T-&Wrs, 

pH6.o~8. o<ommm^j:n(n)<Dmmmiim— t&s, ±133 7-4 2©^tn 
^izmmomi^^mT^B^m^Bmm^^mm-r^r^cDyjmo 

4 4. ±13 3 6tdfBmGDXig Ul)©:&3&$:£fl^hU#AT&&±fB3 6~4 3 
©^Tn^{cfB^(Dm#:^^T^^%^B^#^ffimr§fefe©^^ 0 
4 5. ±IB3 7 CBB«t©Xg.(12)©«[^fl(£BfeT> ; t— ^^^^^±13 3 6-4 

4 6. ±13 3 6f3*S©Xi|S (1) 4. 0M-£TF©:&£^rr £±W3 3 

6~4 5 ©ViTn^fc|3«cD^#:^^r^^#/^e>M^#:*MMt-^fe^© 

4 7. :fefrt^ffc^hUt>A-T?&3±f34 6f3m©^£^^r32S£-^£>M 
^#:£M^T£fca6©;£&o 

4 8. 4>&< <hfcJ£TF©X*I£^tK ^#&^-rsS^«*^18Etrt#S»3tt 
( 1 ) pH6. 0~8. 5©«Mff**T? 5 F«rfl5bfc»'f *>2flSjft* ^Atc^Sr^f 
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(2) (i) ic^-e, pH6. o— 8. somffi^wm^-xytzMiJ 

(3) (2) \Z % A^> (2) ©»ffl«KSpH4. 0—7. OJcSSSEfSXS, *3<fc 

Of 

(4) (3) IC&^T, PH4.0— 7.0©S«?ftT?^FIfi^bfcHI'f ^->^5ift*7 
At- (3) ©*£ffii££»lb, »»HiSK&K»-<^->^«|*7Ate:«ftli$1irSX 

(5) (4) |C#:V>T, PH4. 0-7. 0©lf f Tti^f t >^I* 7 A^IJfeS 
T^>X@, 

(6) (5) fc^ViT, 0. 1— 1. 0M£>ik£-^rr&pH4. 0-7. 0©l«tTi 

4 9. SSfc, tt#:'gr**tt&«tt*fl=Tfc^< ZL£\Z£W^)l**^mk 

5 0. ?4 )lX<D^mikifi. -hfB4 8<DX3S (1) <DtH\Z, ffi4fc^mm& 

mskTizmmv, zo^msx±wcmr^z\L\z^^off^>n^, _lib4 9t3m©*n: 
5 i. v^)vxm&yj)i>?—&m^rc.zmz&QV'()i'X&m&~t ^x@^ 

cktf/S&fct&ffiSiBXga*, ±f34 8<DXg (6) fc&V^Tfrfrn*, ±134 

5 2. ±134 8fcffi«©Xg (2) ©pH6. 0-8. 5©««*fc**Xg ( 1 ) (DMffi 
m£m—-e$>*). j&vr?±8B4 8fcliB«©Xg (5) (DpH4. 0-7. 0©lt«$Ka*Xg 

(4) <B|g«ffi8t£H--T&S±tB4 8 — 5 i ©^>?^nJfeK:IB*&©tft#:£'&i^iI'& 
5 3. ±13 4 8fcf3*&©Xg (6) (Dm&mftrtr b U ^ AT&5±I3 4 8 - 5 
2(DViTn^{Cf3a©^#:^^ty^^#l^e»M^#:^MM-r^feJ6©^o 
5 4 . trEfl^k h#E#:T&5±fB 1-53 ©V>mjfrfcffl«©*i#: 
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5 5 . tfLfc&^y $ u—)-)\>mfc-e2bz>±.m 1-54 (D^nfrizmmvmfc 
5 6 . *n;#:/ongGT&£±wa i~55 (D^-rn^izmm^m^^tsm^^ 

57. irC#:^IgGl> IgG2 £fcteIgG4 T &£±fB 5 6 mm<D#iifc&<S&m'£r 

ST5iissi«o7 5yio^<ife-o<D7 5yt^i®7^yii:f 

fcin^T^, _t|3 5 4~5 7 (D UTnfrlzmM<D$ifc$:<gt$m&%Ofr ZWttfifo 

5 9. i?imm<Dfc&mh^&&w%m&m&Lfz±m5 4-5 s^^Tti 

6 2. pH^-^:c> h^fct5T&3±fB6 0i;fcte6 lfB^O^^o 

6 3. ftmufi, vmmmmT~&2>±m6 o£&kj:6 iib«cd^. 
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(2) (1) \Z-D^~C, (1) ®Ift v Ci7 p Df'f>A^7A$^j|t5 

(3) (2) (i^UT% (1) OMS^^cDpH^^T^ii-^^tfcct Oi^ 

6 5. mnmmt^iy. ^^^ckrxt^^^&^^^^o^^n^JttBe 4 

6 6. ^E#:^W^^mtt^#T(c:^< Z\t\z£ W'OVT.&TFfefc 

^>j:n^^Tsm^mmm^Mm^M-r^j:n<D i x@, 2 x@^fe« 3 11$ 

«K _Lf3 6 4£fcte:6 5 ScfBS^t htrL^^, it htrC#:^^»(^tn:#§ 
6 7. ^^©TOYb/^ ±IB6 4©xa (3) {'^Vi-e, X@ (3) T?# 
me 6fBifc(Dt h&i&Z, it h^^WI^Kl^^trt^^^-r ^^^1^ 
6 8. llXVfc&y J )V?-&m^fc%mz£ O^^^X^i^t^Igfe 

•r^^-&#i^e>¥iii"^^©*^x@fc*3^Tfffen^, ±fB6 6£fcte6 7 

6 9. pH<Z)4£Tfr\ ^-5^:t>hlftT&&±fB6 4-6 8m>Ttl^fcfBit 

7 0. pH£>4£T^\ &Pgl$-e&3±fB6 4-6 8 <D^~fnfr\zmm<D t h#L#: 
7 1. ^^T^X^S^t^ th#L#:£, It h^#£^lfrtf(Z)in; 

( 1 ) 0. 05-0. 15MU h U 0. 05-0. 15M#m^ h U ^ A> 0. 05 
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-0. 15M^U is>&&m. 05—0. 20Umt-T h U tfA^WTSMf^TSFfSftlb 

(2) (i) ^ov^-e, (i) 0l»it'iyaT^>A*7A^ft#ts 

X@, 43<fctf 

(3) (2) \z~D\,m\ (1) ©i^«^^<DpH^fST$ii-^>^<i:^<±:DM^ 

72. wis!si&w^>', ir^^<fcD?t^^^e>^^^J:D^^n^JifB7 i 

73. zziz, m.fc^mmK&m&&ftT\z&< z^z^vy-i )vx%^mik 

7 4. ^-r;i/7.CD^'fb^\ _hf27 KDTM (3) fc^T?, X@ (3) 7?# 
IB7 3fBi£<Dt h*rL#:£, fc>^#:£W^i^®m#:£^rr SS£4&J&> <E>3i$i 

ir&m&mfrB^M^%^fe(DMmj:mz%>^Tftfr>nz>, ±IB7 3^tc«7 4 

7 6. pHOD^gT^, #7 — 5>x> htfJT&&_hfB7 1~7 5 © Vv$»*i#>fctB*& 
7 7. pHOffiT**, I£Pgl$T&£±fB7 1-7 5©Vifn^K:HB«6©fc 



19 



WO 2004/087761 PCT/JP2004/003425 

(1) 0. 10MU>m-^"hU^A, 0. lOM^^hU^A, 0. 10M^U>->*5 

(2) (1) (1) ©If f TiynH >A* 7A^Sfc^t5 

(3) (2) k^t, (i) (Dmmm^oypR^i&y^^^^^iz^^m^ 

7 9. ^r^J;tKt:^^^&^^^J:DM^$n^)±fB7 8 

8 0. l£B\z. &i&^mm%Wi&3kflrT\z£i< z\k\z& ^^x^^tt; 

8 1. ^-OWXO^Hb^ _h|H7 8©X@ (3) Ig (3) T# 

8 2. )\>7.w^y j )V#—*m^tc?>mz&K)V'i £x@35 
•r^^^i^e>^ii-r^>^©«^x@^*3^TfT^n^> ±tB8o^fc«8 1 

8 3. pH©fl£T^\ ^-:>?x>h#)T&£±f2 7 8~8 2 <D^~fnfr\zmM 
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8 4. pH©<£T)^ a»»T*-5±IB7 8~8 2©Vi-rn*MC|B«©fc h^E#: 
8 5. / M<ifeTOISm> bhM$, m\ib&ifc£mUW)W<Di?i 

(1) pH7. 5-8. BOiflWMl/fe^Df'T >A#^<M£* k«t 

(2) pH7. 5-8. 5©iira^nf^>A^7AS^t§Ii> 

(3) (2) <73M^©pH^^T^i§:^^«h^<fcDMyP^-1'>A^^A^ 

e»ik htn;#^^tti-r^i^ 

8 6. WKSjW^^ ^:fecfct£b:y^£&£i¥J;0M^£n£i:fB8 5 

8 8. ^-l-^XO^^b^, ±IB8 5©Ig (3) IS (3) T# 

e>tlfc^ai^^pH4^T(cilSb, 30^^^±ft«T^>Jl<h^J;«3fT^tl^, _b 
IB8 7f3iEcZ>b hirC#:^, ik h^#:i:Wi^Sl^CD^^#W-r^>M^^ £^ 

8 9. ^-r;vx^^-Y;i/^— &m^fc%mz&w( 
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9 0. pH£>i£T^\ ^^-v ? x>hWTrafe^±f2 8 5 — 8 9 CD Wfn^fclBIR 
9 1. pHGHSTtf* a»WT**JilB8 5-8 9 ©V>Tn*>K:IE«© k 

ik htft#t*«»«©tt#ft^T*»^*^6¥«'r*^as. 

9 2. ±IE8 5fE*ttf)X© (2) ©pH7. 5-8. 5®iW, IS ( 1 ) <D,M« 
i££|WI-T*&3, ±13 8 5-9 1 (D\,*-ftlfr\zmm<D\i hirC#:ft, ik h£vffc<h 

ww»w©tt#ft^rr*iB'&*itf» ^^itsm 

9 3. ±IB8 5 8B«©:Hg (1) CDpH7. 5—8. 5©M«i&#*. 0. 05 — 0. 20M<D^ 
^T^ft^T^ ±13 8 5-9 2©Vi-rn*^IB«5©t b£rL#:ft> ik hir[# 

9 4. IJiWtHJ^TfeS, ±13 9 3fB*£<Dk htrC#:ft. ik hirtffct 

9 5. k htrCfl^k h#U ^ o— ^-;i^tt**C**±C 6 0 — 9 4©^fn^t 

slot h*a#:ft, httfctGmmmo&ft&tt'r&n&mfrzmm'Tz 

9 6. WBff»'»©^i#:3^^^U^n— -^^U ^n— 

«fctfky>^U ^n — ^;]/^#^&&£S^£jgiR£n3±fB6 0 — 9 5 ©V>T 
n^fcffi«<Z)t: hia^ft, «k htt#t^TBSS&^©Si#:ft'&W*rsS'&«f^&¥ 

9 7. k htf[#:^IgGTafe-5±^6 0-9 6 <D\,*TtlfttZfEWi<D k biivffcft, 
ik htftfri^W»*©tft#ft^t-*fi^«l*»6**'r**j*. 

9 8. khtrC#^i g GK IgG2£fcteIgG4T& ±12 9 7 |3«£<£>k bfci^ft, 
^k httfrfc*»»*©tfti*ftfr*r*iB^«3^6m«-r**ft. 

^ < fc^/*fctt0®fcSB<R$n*rt*ft^'rs. 

HI k h#U # n— ±;i/^L#:Protein AT — =t4 — ^ htf^yj 
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7 □ V h ^^^^ — * 5 A^tilfflll^^TEIT^^>o 

@5lt k h#U^n-^;V^t^^^U^n— ±;virC#^^cDProtein 
A77^f^f>f-7nYh^77^-*7«ftS^tra§. 

®6«, fcy5?#U^n- ^;PirL#:Protein AT 7 — *T<< — ^ n^r h V^r 7 

Protein A77^f^r^-7 D*7 h tf? 7 -Y — # 7 A^tBffi^^^TElT^^o 

<«AtfkhS#, 77X^7-X fc!i/5?ifei:CDWB!flb'»^©*kh»«J 
irC#:, k b<h#k hmmt<D**z?%iW, #k h»«&£i#£ k Mtbfc k Mbia 
*U #£U<tek h#L#:T&£o JEtcSf ^ b < «k h^E/ ^ n— 

*>IgGl> IgG2&J;^igG4T&3 0 #L#:<£>fi®l5£?frM*iS<£>7 5. 
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fl^tf 25 § b T T t> <fc ^ 0 

Protein A 77>f — — £ h^7^ — ©ftfc>9 fcProtein G 

^14l^-b77^^f^-7nYh^77^-^ffoT i bJ:Vi 0 

»■< ^->3^mW)lg^^tf^ 7 A, Protein A^4§Mi£^tf# ^ A&££«zKtt 
U77> H^jg^-Sii-fe^JJg^^TJ^A^v^tlSo unSO*7AtUli 

TfT IS ©Protein ATJ^A^bTH Amersham Biosciences&SSMabSelecU 
Protein A Sepharose FF , Millipore i-fc §S Prosep rA > Prosep A, Applied 
Biosys terns ft^POROS A/20fc£#&rK rfjlfc©l^< * 5 A t ITfi 

Amersham BiosciencesftSSfQ Sepharose XL, Q Sepharose FF, DEAE Sepharose 
FF> ANX Sepharose FF^&D* rfrIR<Z>B§^f t>^i*7AtlTH Amersham 
Biosciencestt^SP Sepharose FF, CM Sepharose FF. Applied Biosys tems&ig 
Poros 50 ESm&$>Z>o £ S , flCS^tt/J 7 AitTfi, Amersham 
Biosciences £t M Phenyl Sepharose HP * Phenyl Sepharose FF , Butyl 
Sepharose FF, J|C7— .tfcSPhenyl Toyopearl 650 S, Phenyl Toyopearl 650 M 
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^^^-a-^itfeSepharose, Sephadex, Cellulof ine^CD-fe;i/D— X, T#n— X, 
IltlTH yI?Jl/7 5 7 X^;V (DEAE) -£-n«fc D :»aH£03&^fglH» 

/x^;mqae)S^£, i-rt>MSi:LTH *;i/^^->^^;KCM)S 
^. ^tick o ittic^v^j^^p tf;v (sp) u >is^s8Rtnjf«k v>„ 

Phenyl, ButyK Octyl, Ethyl»*& t) ^-fnfcJB V>£ £ 

i^t>^nYbif77 '-f — ^frfc^*^ & £>/^b£># 9 A£pH6~8. 5, 
£?£b < «pH8. O0l«tt¥fftbTfe<, ClOl^ffl^SJlS«««Tris-HCl 
( 2-Amino-2-hydroxymethyl-l, 3-propanediol ) Bis-Tris Propane ( 1, 3- 
bis [tris (Hydroxymethyl) -methylamino] propane) ) ^/^&&„ £ ©Rf <£>3g®?& 
<3D^«10mM~20mM*W*b<> 10mM#£ bV>. sfmfcL1tfra5&\Z> 

fct>«fc*«t, M*. 2. 5~30cm©S> (D&m^Htt cfc Gt-fsT^gUJ^A 
-f-fcJ:D»8lfcttm8^«ltt 4 pH6.0~8. 5> $? * b < «pH8. OteWSEb 
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5tl7A*i0»§, #£b<fcM&3te©*©PH6. 0—8. 5©|g««u $?£b<te¥ 
&#^A£pH4. 0-7.0. &*U<ttpH5.0©««iKT 3 P«fl:bT*<. £<£>B#ffl 

i^iitiutu sit h u ^^i«t^^x>tt h u ^Aim u> 

HJ#Afg«$0t&£tr>teMES ; 2-Morpholinoethanesulfonic acid^^^frf & 
ns. 10— 50mM£W£b<, 20mM^$ e>fc$f ^bVi„ 

Stttt^fi^W©***:*).*:**** Mx.fc£S2 2. 5— 30cm©fc©&;flV>nfc£J: 
#!ft*!i#KJ:, pH4. 0-7. 0. jBF^b < ttpH5. 0KHWSEbT*< . £©K, pH©p 

>»s«fSt**^vf 6ns. sm^fflViTpH^p^-r^^-o-x wn©aiaetto. 5— 

1. 5M*W*b<, 1.0ll*«S6JC»*bVi. ^ibtl-ft>M*7A©¥I 
{b^ffl^§^®?S(DpHt^^>3^m^^A#^H^©pH^|SI#^i^MbT43 
¥^fb^fflV^m«©pH^ J ^^<i^SbT*5<©^MSbVio liM^ 

SM^ii^W^. ^fcfflV^IiltlTH pH4.0-7.0©««« 

3fc<», $?£b<te^)5fg©:S©0. 1M— 1.0M©:£&^Wt"S««i£S^bB«©*a 
#^^m-r^)o £©RgU Mx.fc£lO~50mM, $?£b<« 

20mM©M^- h U ^ACllbt h U ^A£0. 1—1. OM, $?£b < «0. 3M»Pb7c 

U ^A-10mMi7X>MM»^ffl^T s fc«fc^ o 
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^4t^]S$ci$^ & £ - £ £ Vi , ©Pi m £ tifft^^IiMT* £ £ £ £ -5 o 

pH6. 0~8. 5, »£b< tepH7. 0<2M@^T¥MbT:fe< 0 £ ©Rf ffl V*£li®$t 
SU>8thU9A, HEPES; 2- [4- (2-Hydroxyethyl) -1- 

piperazinyl] ethanesulfonic acids MES; 2-Morpholinoethanesulfonic acid^ 

ft;* U^A£^tr„ m?U** lO^lOOmM, £ b < telO~20mMU >^ h 'J ^ A 
&<££M~4. OM, £?£L< teO. 15M^b^ h U 2±&^1r2>Mffimtf&mx% Z> e 

ffifo^^u&<yo&T7°7'( vr^mzmmm, mz.itm. o~8. 5, »^b<« 

pH6. 0~7. 0<DMffimx%7J±%:m&'TZ>o z. oi&m ^2>Mffim\Z1ff * b < tt, ¥ 
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-fXCiDI^S^ SO-lOOOcm/h^^HTM^-Ttl^^o #^T> pH 2.7- 
pH 4.0, £?£L<fci:pH3. 4-3. 5<DiH«f^ W^.«i7X>it h'J'JAlttTi 
fc&tiy&fr ^mWi-t^o I©i©^x>lt h U ^AiffitCMH 10- 

ioomM^$?*b<, 20mMj&^ e>ic$? ^bv^o zomm^&MffiWi&mmB.fe'zn 

50-1000cm/h(D^HT3SK-rn^J:^„ m&M$>\z S 
^StiTV^. roProtein A77>f-f^-^a'7 h^7 7^-^tBt§ 
pH4. 0-8. 5, $? £b< tepH8. 0(Ci^lSbT^©|^-r^>^n'7 h^:7^ — mWk 

m^- h u ? j±&&miis-mmmm<Dmmte, ^n^nio-2oomM&<£m). 5- 

1. SMW £b<, 100mMfe«fcr^l. 0M#*3 6>K:fiPS:bVi. 
Protein A77^xf^-^D7h^77^-, l'ft>Xl?n?h^77 

&&A^U8&*7A**aO. 8-1. 2M^^Wi"^>pH6. 0—8. {HDMffiWtV^ffiik It 
^< 0 M*.fc£pH6. 0-8. 0, £P * b < tepH7. 0©0. 8 

— 1.21k $P£b<tel. OM©filtifer> ; &-^A«:"&trifgaf«e , r*S. 0J*.fcflOmM~ 
lOOmM, »*b<ttl0mM©U>m±hU^A«««t**#Vf6»ns. £<£>#^AK:> 
^-f^">^il^DV h^77^f- ^tfcS^^O. 8-1. 2M£&5 £-5fc:|&&S&Jnb 
pH6. 0-8. 0fcHHSEL&*>©£7y9-f T3o H©WSg«, 0!*.tofl. 0M^JfeS«k -5 
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V, pH£6. 0-8.0, $f£b< tepH7. OtiltSo ^©pHi^Mf-ffl V^ai?T> 
^E-^A«JM7>^E~^A3§^0. 8—1. 2M, £f£L< tel. 0Mfcl&£ <fc "5 fc^s 

inu *ifefl2^-hu^A*^?at©»^tt. i. o~io. oil, tfr&v<m.m-e$>z>o 
mm. mx\xm. 8-1. w&^S'&m. 0-8. oo^®^t?^^a*^u, # 

50— 200cm/h©*fifflT?S^-rn«J:^. Sfct^T, 10— 50mM, £Pi;b<te 
lOmMcDU >m^" h U ^A^®^4 J CDamT>^n^7AMft^#^ fcf&T 
»^SB»ffi*ff^:"5. £<3»©&JlE^«te5-30$? Sb< te, 10#^A^m? 

^«50-200cm/hO|gH-ca^-rn^<fc Vi. 

teifei*I@£3itnLT , fcJ;^. Protein A77^-T-f-^n7h^7 

yj-om-Briziz, mfc&&m"?zmx.20vM u >m^- b u ^aim iftthu^ 

AH®^ (pH 6.0) Xtt/*5«fcm0mM U>tthU^At»t (pfl 6.0) ©tJfeif- 

^.Wt>^07h^77^-©i^l:H K;#:^^tB-r§MfclOmM U 
>»thUl)Ag«« (pH6. 0. 6.5, 7.0) T?#^A£*5fc#U 

tiT^z>m&&&2>o tot, *f6w©^c#©»is*fefc^-r;^&^«^:-ra 
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mx\z? ji>mm^(Dm^mm^mmifX, -mmmmmz&^o ^-f 

iv^ 0 m^wy^n^^^ jv^^it^n ^K>m-w>\zm^mzm 
mx&z&v \z, Jt<DW.moj:nx*m ^z>Mm%i<DM& j ppYi i b4&,#>izmM;Vx#i 
<<Dt)m$.v^o mx\z. ynf-f >A*.7Afai)iiiig0ti:, ^-ni/x 

mi&*>mi%? x~>nmffiMvm. 5&m^xftt>nz>(D\zi$vx, ^ji>mmmm 

pH3. 4^ffiViTff^^ck^„ 

fcfWSEU OM Tris-HCl»«»tT?pH8.0fcgaSE'rSM^#lf 5ns*t, £ 

05^tl^^.H lOmM U >^ h U ^ AM©^pH8. 2&mttlV. Sfc^TM. 5M Tris- 

k 0 Dtiii 25 * v> «ii 5 jfl-r a o mgxs \tm x. kfps^ a &jk * ^ v> xn x 
u&^o s&ic* fcfe<D&mt(»frmzmm^nm\zmmm*mmummmzi£ 

7c, ^(Dl^irt^O^^&SW^bT^M^^V^b'h-^^^^iiTfe 
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£ fc*lt$S Xg ^OYh^77^ -Tilt 5 X® te> BfczMS: 

b#scHO*wiia, Nsosxn— *7ttua, a-t^u h— -7©«fti±?f^&j:n6<oSi 

Protein A , -^D'7N^7 7^-^lV^tl§. Z.(Dm<Dt>7 

Ait-TX, Si#:iB^O§attt5il[*3tt* SJlt^^S. Protein A#^Ate 
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pH7. 5-8. 5, jf*b<«pH8.O0««JK7? I F«ft:*rs. HODlgHcffl ^ZMffiWtt 

A, tfVz/XDmmt. 1" ^TO. 05-0. 15M#W£b<, 3 6fc:«0. 10M#W£b 
Vi 0 ^^-hU^A<30^«0. 05—0. 20M?&W^b<> $e>Jd«0. 

£bU<> to*-\Z* 0. 10M U>ifen^-hU^A-0. 10M BfcBfc?- h U # 

A-0. 10M ^U->>-0. 15M Iftth^Al« (pH8. 0) j&*09jST?£*. ¥$1 

pH7. 5-8. 5, &*b<»pH8. 0©li«IST?*"7A&?5fe#-r«>. 

fc^AteSTTO. 10M U ± h U^A-0. 10M ^thU»>A-0. 10M 

v>-0. 15M ^b^- h U VAMffiMi (pH8. 0) teO. 10M mWtj- b U ^ A-0. 10M ^ 
U~>>-0. 15M ffifl^HJ^AISGffaE (pH2.5) &*fc*fc:j&JnL, pH^#^t{gT 

$?$iv<mQj3 7&mm-v&z>o ^^—^^> bmmz^n^(DTm\t, m 

Afc£pH2. 0-3. OT&D, $?£b<tepH2. 5 9 AtM* XiC <fc 0 

5o-i50cn/h©iBfflT?a^-rn««tvi. £fc> EORpHapifKj&sgfcB 

£. +JH±^MaYh^77>r- (FPLC) ^JIMSfr^n^Affl 
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pu-j-JVtfifa (thlgGl) £^tKHOM«L?lfigm±?i (th^y^n-^- 
JVtfifcmnm : 700 mg/L) 220ml £20mM U >M± b U ^A-0. 15M hU^ 
Ai^Sfl^ (pH 7.0) T^FWfcbfcProtein A#^A (Amersham Biosciences^!:© 
MabSelect 8mm ID x 20 cm) (H51^500 cm/h) «, i#*±^^Jom. 

5* 7 lftl«lt;ti 7 A (^^500 cm/h) „ Wztt ? 

^^S©20mM^x>M^-hU^Ai^«^ (pH 3.5) \z J: 0 t: h^E/ 2 n—3-)l>iri 
ft^^tBUfe (^51^500 cm/h) o ^mi&fc lOOmMU h U ^ Aii^ (pH 

8.0) £SstnbpH7. Ottfc, *^f^«, lOOmMU >it h'J^AiH©f DC 

MabSelect^tB^^lM Tris-HCl (pH 9. 0) CTpH 8. OtcMOEft. lOmM Tris- 
HC1 SglSft (pH 8.0) T¥iftbfci'ft>^7ix (Amersham Biosciences 
ft®£Q Sepharose XL 7 mm ID x 15 cm) 011^300 cm/h) „ ?^2jn>f£ 

z% ? A^mv^mkmmwi&x ? Ai-mrnvtc. (^^300 cm/h) 0 # 

Q Sepharose XL:/-;W££1 MH^^TpH 5. O^iiSm. 20 mMgfm^hU^A 
»ffrfl£ (pH 5.0) T?¥f&flSbfc»^#>5Sife:&7A (Amersham Biosciences*!:®! 
SP Sepharose FFlOmm ID x 10 cm) ($|ji^300 cm/h) . WctateTtit. 

5#^A^ficD¥IHbM«^T#^A£:^bfc ($151^300 cm/h) „ ^^5^3^ 
A^*©20mM@^m^- h U ^A-0. ZUmt^T b U £ Agffr% (pH 5. 0) 
h b^/^n-^^fc^ffiUfc (^51^300 cm/h) . 

HPLCMrCD^JH, *&KK*98Jn?&o;fc. 

Protein A77^nf^f-^n s 7 h£f ^yj— <DM&\z\%, kh^E/^n — 
^-;i/Jri#^^X>m^- h U ^7AM»^T^m-r^BU^5^^A^*©20mM U >^ 
^-hU^A-lM mfc^hU^Ai^Mt (pH 6.0) XteAfe .fc^lOmM U >M± h U 
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^7 A (pH 6.0) ©«&#I8*A*U *7Af:if bfc##IWKftlS^i*t 
ODlOmM U^T-hU^Alft (pH 7.0) T#^A£$c#L, ^F^Srl^b 

±WST#£>n7c, SP Sepharose FF:7°-;i«C lMfcl&3 £ v \zmm.7 > : & — ^ 
A£?»^ 10M7K^b^hU^A7K^TpH£7. 0f£|l|^bfc o ^©*Mi£l M 
^MT^^A-IO mM U^th'J^Altt (pH 7.0) "W^b UfciBfizK 
-14^^ A (Amersham BiosciencesftiSiPhenyl Sepharose HP 10mm ID x 10 cm) 

mmmm cm/h) 0 mmr'&, ^^^mmcD^mitmrnm^t! 

7&&ffi&Vf£ mmmm cm/h) o 2fc»C, 1 MMT^-^A-lO mM U >m 

a : MT^-^AIS lM^0M<ht-£<£>fcl0#^AW*£effl) fc«fc D t: h^E 
/^□-:Hl^#£^ffibfc (^iiS160 cm/h) o 

m7k&yu^hifyyj-j:n*wxz>z\£\zj:v. b h^ey yu-j-jv&ifc 

t h#U ^7 (SIGMA%h§SL Cat No. 14506, : Human IgG 

from Serum) ^rjc^S^U y u—±)V^iW- (SIGMA&iSL Cat No. 15506, ffifo 
£ : Bovine IgG from Serum) €-3 mg£0. 10M U >m.—± h U ^>A-0. 10M i^it 
HJ^A-0. 10M ^U>->-0. 15M iMs^MJ^A MlffiS (pH8. 0) 3 mUzmM^ 

o. 2Mm©7^;u^-(cMb7cfeo^^n^nfc h^u yu-7-)v&a$mm, Ozy 
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0. 10M U j- h U ^A-O. 10M ilt b U 10M ->>-0. 15M M. 

4k-}- h V V J*Mffi%l (pH8. 0) l?Wblfe 3 ^©Protein A# (Applied 
Biosystemsft§4P0R0S A/20 4. 6mmID x 5cm) \Z^(DZ^->^')V^\m\zmi\lVrc 
mmmocm/h) , Dkh^U^n^ftftlSil mK 2) £7 2/#U £ n— 

*5fc#bfc (#tf££90c]i/h) . ]fc\zO. 10M U >K— ± h U ^ A-0. 10M Wm± V U 
•>A-0. 10M ^'Jy>-0. 15M iMb^ h U # AS»8tK:0. 10M B^itNU^A- 
0. 10M 5^>-0. 15M ife-fb:?" h U ^Aitt (pH2. 5) fci^Jin pH£ 

»*fcH£T£ii:S* pH^9 — 5>x> h^tb (£JIB^M : 30#^A^*<£>^T 
P H8. 0^2. 5<hUfc) 9 t h#U 2 u—f)V]ffi&3s&ZSV UtfV & u—j-jvm 
fc&mihl'fc (j»5fiS90cm/li) o #^n > ?h^7 7xf-O^aJii*0K 2, 3 

pu-i-JVffite; (bMgGl) £-^trCH0M4ffiifiL?i iSHI_biff (th^Ey^D-^ 
;U^E#:fl^* : 700 mg/L) 1500ml £10mM U h U V AWSsWi (pH 6. 0) T 

^FUKfcbfcProteiii A^7^A (Amersham Biosciences&i&MabSelect 20 mm ID x 
20 cm) KlSSJlPbfc (i»$£&500 cm/h) . ^S±?f»P^> 5#9AM©¥«fb 

($151^500 cm/h) . ^^5*7 A^»CD20mM^x> 
m^-bU^A^©^ (pH 3.4) tcfcDthty^n-tWMlfc ($131 
^500 cm/h) o -^-f^^MOgWt, *§ffi$^ClM ^x>m£»0b, pH 

(pH 8.2) £SSJnb*frL&. 
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V'f JlTs^mtt.&feWL&l. 5M Tris-HCHcTpH 8. 0\zmW&> lOmM Tris-HCl 
BMW. (pH 8.0) TSfffiik^ft^'f 3r>3£Wkti ; y& (Amersham Biosciences^© 
Q Sepharose XL 10 mm ID x 15 cm) izmtuVTc mmMZOO cm/h) „ «D^T 
3# v &®mo)¥-m4kMWWt&* y AlzmmVfc (|§Ug^300 cm/h) o ts^ 

Q Sepharose XL:A-;«£1 M^X>M^TpH 5. 0\ZMW&. 20 mMU >^^" b 
U^A-10 mM^x>m-0. 05M Mth'J^Ifft (pH 5.0) bfc&§-f 
t>$i*7A (Amersham Biosciences ftMSP Sepharose FF26 mm ID x 15 

cm) izmuhtc (mmrnm cm/h) «, mwmr'&. ^y^m<D^mitmmw 

-e#^A£&#Lfc (M&mQQ cm/h) o &K:5# ^ A^*©20 mMU>^HJ 
r>A-10 mM^x>m-0. 3 M ^b^-h'J^M®^ (pH 5.0) £jMb, tht; 
^n-:^ta#£^ffib*: (i£§^300 cm/h) <, 

SP Sepharose FF:/-;W&£10 mtf)V? 5 >m^~ h U ^ A-262 mM D-V;VH h 
— ;KpH 5. 5) KT^HteUfcBg^ilJgl (MilliporeftiSBiomax 30 50 cm 2 ) Tr 

io mg/mL*T^^ \mm$k±.<Dnmmm\zx n y y t-^u^„ 

— t: h^E/ ^ O — ^-;i/trE#:^^*20 igMSTillil, ia^^^^lHliR 
(Millipore%h^3.7^T^7jc14^;V^^x^ 77^fM-) fcT&m^iSL, 

ifrgfcJ&UT, SP Sepharose ¥Y^-)Vm^^7^ )V7sW^7 J 
*rJg7^./A'20 N) fcT^i&bfco 5i§IS^^5jg!m^#fcbT, mfe-ny7 

teu Protein A77^-f-f-^n7 h ^77^- ©^fcrte:, hh^E/^n — 
^-;i/*TL#^^x>m^- h U ^ Ai^Wx?^tBT^M^5^ ^ A^g^lOmM U >M 
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j- h U *? A-W jft-fb^- h >J ^Alit (pH 6. 0) XteAfe £mOmM U >«3- h U 
^A (pH 6.0) ©«fe#XS*An, *7Afc»*b^«J|»lR*«K*l»*b 

#£20 mMDA^^MJ^A-lO mM^X>m-0. 3 M tikT-hU^Ii^ (pH 
5.0) T»fflt"£f&K:5;&^A&*C!>10]iM U>tthU^Aiit (pH 6.0, 6.5 
£fcte7. 0) -«^A£2$fc#U ^M#f£l&5feb7to 

t h^U ^ n — (SIGMAtfciS, Cat No. I4506, : Human IgG 

from Serum) :fe«ktf-V3r# U # n— 3-;i/$t# (SIGMA&SU Cat No. I5256, ft£ 
£ : Goat IgG from Serum) £-3 mg£0. 10M U >M=- ± b U ^ A-0. 10M Mfc?" h 
U^A-0. 10M #V*/>-0. 15M M^bU^A M©?& (pH8. 0) 3 ilfcftftffc. 
0. 2Mm©:7^;l^-£®Ufc%©£^n^nt: b#U — ±;i/tfi#:i§*K, ^3= 

0. 10M U b U ^A-0. 10M b U A-0. 10M ~>>-0. 15M & 

-ft;^- b U V&MWffi. (PH8.0) "e^FSHb bfe 3 o ©Protein ATJ^A (Applied 
BiosystemsttiSPOROS A/20 4. 6mmID x 5cm) £&©31*>:/;V£#JffiK:$gJnU;fc 

(j»St£90cm/li) c l) fc b#U # n-^;Ha#SMl mU 2) ir^tfU * a— 

$t2 ml^giJffl^jJDbfe. «B^7^, 5 A 7 A ti©¥«fll«*«T? A 5 A S 

m^vtc mm&vocm/h) , &tco. iom u >m— ^ b u ^ a-o. iom *»± b u 

<^7A-0. IOM ^'Jy>-0. 15M mtlr b U A«*»tK:0. IOM Sm?-bU#A- 
0. IOM ^U'>>-0. 15M MthU^^ift (pH2. 5) Ichiro pH£ 

pH8. 0—2. 5£bfc) fcckfl t h^U^n— ^-^trt^^^^r^'J^n— 
#^^tt\bfe (i|£^90cm/h) o h^77>f- ©^fflft^^EI4, 5J^ 

04, 5^^T«katc, pH^7-^x>h^tBT«^^U^n-^-;i/tfc#©7j 
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kM'J^o-tW (SIGMA £LiS, Cat No. 14506, : Human IgG 

from Serum) & «fctfky$># U if n— ^-;HrC#: (SIGMA&SSf, Cat No. 1513k j& 
: Sheep IgG from Serum) €-3 mg£0. 10M U >m~± h U «^A-0. 10M »SI 
± h U V A-0. 10M v->-0. 15M 4Kte± h U MmWL (pH8. 0) 3 mUzmffi 

m> o. 2/im<D^^;i/^-^3iufe ! fe<z)§^-n^tib b-^v ^ u—^jvm^mm, 

0. 10M U >WL—± h U ^A-0. 10M fftK^ h U <^A-0. 10M t?V v>-0. 15M 
-fb^ - h U <>AiIi (pH8.0) 3 o©Protein A^^A (Applied 

BiosystemsftigPOROS A/20 4. 6mm ID x 5cm) 3 1J->:/;i/£SiUH izmtU bfc 

(llilg£90cm/h) o 1) k htf U£a-^;i4a#:^l ml, 2) k^ S^U ^ 

ml, 3) b h^U^n-^;PtfC^, tyVtfVPu-j-Jlffifcm&m 

&mwiz mi^mm\zmn\vrco «n^T^ 5#^A^«©¥Wteig@$n?;*i^ 

AMlfc (^^90cm/h) o ^fcO. 10M U >M— ^- h U ^ A-0. 10M mmi~ 

h u ^a-o. iom #v ->>-o. ism m>ft;^- h vv&mmmizo. iom h u ^ 

A-0. 10M ^U>->-0. 15M Itte^bU (pH2. 5) \zmWV. pH 

pH8. 0-> 2. 5 £ b &) laOth^U^n - i-frtftft* «fc tX k y U # d - ±)V 

ffifc&mmvtc (mmmocm/h) „ #^nTh^^^^-©^mft^^ni6, 7tc 
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(l) *mmo rn^t>^n7h^77^ — ^t>Si^n-?h^ 
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(1) Bt-f ^^Jft^nvh^^-f-TWfi-r §m 33£tf 

(2) (1) 1-f t>3^1^ □ T h ^7 7 -Tilt 5Ig 

(1) ^ Df'f >A7 7^ -f^f h ^7 7^ -THitSIi, 

(2) (1) i-f^>M^D-7h^7 7^-TiSt§Ig, *5 

(3) (2) tejfc^-r, l-ft>^n-7h^77^-tiSnig 
£fcd£><Z>7jf£o 

(1) 7nf-f >A7:7^^— *n^h^:7>f-TiBf$ll*rsxg, 

U 

(2) (l) i^ft>^I^n-?h^7 7^-TW^lg, 33 

(3) (2) (C^ViT, 1^ t >^i^ DT h ^7 7 >f - Tilt^Ig, & 

(4) (3) fC&^TU IzKtt^ h ^7 7^ -TiST^lS 

(2) (l) ¥Ml:ffi^fc (l) oiitTiT'DT'OA* 

(3) (2) ^x>|?t h U 7 Agttt J: 0 Ittf^^tB^t 
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(4) (3) iz^x^ m&m&v>MJ-hvyj±Mffim'vm. o~8. wzm 

(5) (4) IZ'A^-V, (4) ©»ffl«STris-HCHg«?RT?pH6. 0~8. Sfcgffl 

(6) (5) fcl^T, Tris-HClMWl? 5 F^b;bfel#-r^->3^m^^A^ 

(7) (6) te&HT?, ^fB-fbfcfflVifc (6) ©lftTii<t>^ 

(8) (7) fc#:V>*C (7) ©«ftH«Sr»lfe*fctt^X>il*epH4. 0~7. 0 

(9) (8) fc&HT?, mmirhW&ISMitti&ltW) >M*?hVt72» : ^ 

(10) (9) te^T, ^is^bfcfflVifc (9) ©iiST'il^t^t* 

(11) (10) Izfr^T, ftRt h U 9A*fctt'J >»t h U >>A : ^x>i 

5. ssic 

(12) »*3@4fB«©Xg (11) fc&V>T. St^4SB«©XS (11) (Dm 
fcB^fciiMy >^x?A£»nU 7Kmit:^- h U »>AzK»?fcTpH6. 0~8. Otil 

(13) (\2)\z"A^\ aK7>^x#A:feJ:tfU>Bfc^hU#A&^rr* 

wt?iftbfci7Ktt*7An (12) (Dmftwt&mnv. mmmm^mm?^ 

(14) (13)£^T> ^PlfiYbfcffl^fc (13) ©*8«teT»iBM<tt;&7A£ife#- 
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(is) (i4nc&^T> (i3) (DMmwLtWfi&MT y^-v &mm*i&y£'&z> 

6. ft^tiS^Sittt^ftTK* < C t J; D JVX S^Mt 

xg*5 xiftfiftttnim&mnzm'T &x@© i ig, 2 3 x@£^- 
8. ^-r;i^©^£Hb^\ »^4cdxs (3) fcjfcUT?, x@ (3) T?#e> 

nfc»ffl*&pH4£TFfc:aS!SEb* 30#lffl«±;ft«t-*££te«fcBfTfc>n*, »:£ 

10. g&3fc^4SB«©Xg (4) (DV>ni-bW2±Mffin&Tris-mmffiWt 
1 1. »3&£4SB«©Xg (4) cfc«fctf (5) TfB©X@fc<ftx.fc, SS* 
(3) Ic&HT?, »tfl«[&Tris-HCHg«ffiT?pH6.0~8. SfcWSE-rsxg 

-r£fc©©#&o 



42 



WO 2004/087761 PCT/JP2004/003425 

( 1 ) 10~100mMU >Mi- b U V&3$£Z$0~4. OWtLIti- b U ^A«r^f * 

(2) (1) lC#V>T> ¥^<ffcK:/B^fc (1) ©IftT'i^DT'OA* 

(3) (2) te&^TN 10~100mM^X>^^- h U V J^WiWMlZJz V^triifc 

(4) (3) lC#V>T\ »ffl**10~200mMU>ife^-hU^A|g«»c*epH4. 0 

(5) (4) te&VaT?, (4) (DmU&Wt&Q. 5~1. 5M Tris-HCl 
pH6. 0~8. 5fcWSE-r ^>X@> :|3«ktf 

(6) (5) iC&V^ 10~20mM Tris-HClUgUfflR-C^Ff&^bbfcBE-T 

m^^Atc (5) <Dmmm&mnv, mmmm^mm^ 7&izmmz 

(7) (6) fc&HT!, ¥8Hbfc/BV>fc (6) 0iffifTMi-rt>^I* 

^A^£s^#£^fcb£-fr&x@. *5ck^ 

(8) (7) fc#V^ (7) CDS?fflSE§0. 5-1. 5MKK*fc«^X>K-e 
pH4. 0-7. OtCiiST^Xg. *«ktJf 

(9) (8) fc&V^ 10~50mM^m^-hU^AM@^^fe«10~50mMU> 

(8) ommmzmnv, ^^sin-ft^iA^A^tt^tsii, 

(10) (9) f£#^T, ¥fKfcfc/l!^fc (9) ©ig«f»tTK»-f 

(11) (lO)^^ViT. 10~50mM@tm^- h U # A£fctelO~50mMU >m± hU 

: iQ~wm&^>nMffimu*>xs\zQ. 1~1. OM^fc^hU t>A£^rr3iiI 

i3. s&fc. 
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(12) nt$gu 2 \z^M(Djim (ii) cjfcn*^ se*^i2fciB«©xg 
(id (Dmmmzo. 8~i. 2M6fsmy> ; E~^A}i^J-&3 ct^rtty^-^ 

AZmuL, 1. 0—10. OMTK^b^- h U ^7AtK^TpH6. 0-8. 0fcll§gT3X@, 

(13) (12Hc&^Tf\ 0. 8~1. 2M«SsmT> c e^ T >A^J:^10]iiM~100mMU >m 
j- h U ^^tr^T^MS^-e^^bbfe^KI** ^ Afd (12) O^tH^^^PU, 

(14) (13)fC^Vi-e, ¥mik\zm\,*fc (13) <DM«m?MM<te#^A£&^ 
T^>X@, 

(15) (MHc&^T, (13)©M»^*<»MT>^:^A^£{gT£l*^ 
£ £l \Z J; O Mi^TKtt % 7 A ^ £> & tri# £ ffi T £ X 8 , 

1 5. ^-rjVXO^flMfctf*, m&mi 2©Ig (3) X@ (3) T? 

i 6. )vxm£:7 j )v?—&m^tczmiz£v ^-f^x^tst§ii^ 
«t^/*fc»*sM^5axs**, »#si2©n (id tejfc^-efffons, 

i 7. t>-r;i/7,^*^^;v^— &m^T<D?>mz&2>y( )vx&i&&'?2>xm 

:fcJ:t*/Sfc«&ffi3j©Xgj&*, lt«13 0Ig (15) fc^Tfrfrtl^K it 
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is. mikm 1 2 (4) (Dvym-rvw&mmwL&b- 5—1. sm 

Tris-HCl«««fcft*.&lit:fc:® 12-17 ©l^tl^ 1 ^Kl|B«t©4ri#*^W-r 
19. H^5l 1 2 E«fc©XS (4) %>&Z$ (5) TIBfiDIgfcftAfc, ffif 

(3) fc&^T?, ^W^SrO. 5—1. 5M Tris-HCli^«^T?pH6. 0~8. 5tC|S|^-r^X 
S 

( 1 ) 10~20mMU >^^~ h U ^Afeitffl. lSM&fc:*- h U A£^Tf €>M® 

(2) (1) IC^T, ^p^biCfflVife (1) ©MTiyUT^ >A# 

(3) (2) fc&V*"C, 10~20mM^X>^^- h U # AS«$fcfc:«fc 

(4) (3) fc&V>T\ jgfcii$0c<&lO~lOOniMl) >fife^- b U ^ A««?*7?pH4. 0 

~8. 5fcwarr*xs, 4s«fctf 

(5) (4) fc&V>T. (4) CDiStiJiK&l. 0— 1. 5M Tris-HClM«^-r 
pH6. 0-8. 5fciIt5I@, *5£tf 

(6) (5) lOmM Tris-HCHg««E7?^F«'fbbfcliE^r^->^ife* 

(7) (6) ¥«fl3teffiv^ (6) (Dmmm^mm^ ^ry^mti 

(8) (7) (7) ©»H4?RSlMKi6*fee^X>S6*TfpH4.0— 
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o) (8) \z^r\ 2wmm± h v v Ammm&itmoiMV >wt± b v 
do) o) fc^^T, spmmzm^tc o> ©littii^t^i* 

(11) (10) tdJfc^T?, 20mMS^^hU^A*fett20mMU>m^-hU^A : 
lOmM^ x >M«ftg& S tffcO. 3Mi£te^ h U V A &<g^rr £ iff^tii^f > 

x m * ^ a a> e m m # * m m t % x @ 

2 1. £<S{C, 

(12) lf^^2 0 fcfE*©xe (11) fC&^T, 3&3fc3g 2 0 fclB«©I@ 

(in (ommmzi. omnr^—v&mmizfcz&stzmmy 

tiaV. 10. OMTKM-fb^-hU^AxK^^pHe. 0-8. 0\ZMMTZ>3im, 

(13) (12)lC^ViT, 1. OM^my > ; En»>AcfeJ:mOinMU h U *>A£ 
SS»«T?¥«^bfciaEzK14*7Afc (12)©^m^^^inb. t^tiit^ 

(14) (13) te&^T?, ^p^blCffiVifc (13) ©MmTSm*1£;fc^ A 
?*£Xg, *5J:^ 

(15) (14)fc^ViT, (13) <DMffiWitp<DtiiLM7> : E~ r y<U ; mm&i&Tl£1*:Z> 

z.L\z&Qmm7k&%7&frbmffifc&mm?2>x.n, 

22. zziz, ffift^m&m&m&$kftT\z&<z.t\z&Y)o^)\,x&JFm4k 

5Ig*J:t;^tiS**iI6jit5ISO 1 Ii, 2Xg*fc«3Xg& 
2 3. ^-f ;l/X£>^M^ MS2O0II (3) fcl^T, X@ (3) T 
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^zt/^tcfemmzmjintf* 2 o <dx@ (in xz^-enfrnz, 
£tf/2if£temw?>mj:n&. m$tm2 loan (is) fc^v^fft)n^>, 

2 6. »tS2 OtCffif ©Ii (4) ©U h U 1.0M 

Tris-HCl««ifcK:ft;S.fcffll3fc3B 2 0 — 2 5 (D^Ttlft 1 ^CIEmo^^^WT 

27. m^m2 oizmmojin (4) (5) TiB©xgK:ft*.&* 

(3) fci&V^ fiSffiSK&l. OM Tris-HClllg««7fpH6. 0~8. 5JdSISE*r«>XS 
2 8. 4>&< £*>&T©Xg£^*K ^#&^t-£fi^«&)&>5«ifi#&*l8l 

(1) 10~20mMU >m^h UtfA&cktfO. 15M^b^~ h U t> AStttSfiff 

(2) (1) C^^T\ ^mitlzm^tc (1) OlIfCi^DfOA^ 

5ix&ife*£*rsxg, 

(3) (2) fc^T, 10~20mM^x>i^HJ^ii§«^£DM^#:£ 

(4) (3) fcl&^T, ^ffi^&lO-lOOmMU >m^" hU C7AM»^PH7. 0 

(5) (4) fc&^T, (4) (Dm&m&L 0~1. 5M Tris-HC1«S«*T 
PH8. OtiOIt^Ig, :fe«kt£ 
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(6) (5) 10mM Tris-HClM^W^bbfel^-r #>3£mZl 

7A11 (5) <Dmmm*muh, mmmm&Mm^*>3zm%7&\zmmt£&& 

(7) (6) \z"A^x% spmikizm^Tz (6) (DMrnm-emm-f 3->3tm% 

(8) (7) (7) <D^ffi$i£l. 0MM^fe^^X>m^pH5. 0 

(9) (8) 20mMS^m^-hU^AM«f^Sfe«20mMU>M^hU 

do) o) fc^vi-r, spffiitizm^fc. (9) ©^»TM^-r5r>3^m^ 

(11) (10) iz&^T*, 20mmm± h U ^A*fe«20mMU >wu~ h u ^a : 
10mM^x>mM«^C»^^0. 3Mmb^-hU^A^^WT^^«M7?M^-r^-> 

^m^^A^e>M6t#:<&^ffl-r^x@ 

2 9. 

(12) Ijf5fc3t2 8 &CfBfc©X;g (11) \Z^T:\ 2 8 (CfB*g<DX@ 
(11) <0»ffl$lisfc:l. 0MM7> ; Ezr)^SSt^?> e fc5«i7> ; En'i7A^i 

iOU 10. 0M7ic^t;^-hU^A7j<^"epH7. OlcmS-r^Xig, 

(13) (12)fc^ViT\ 1. 0M^T>^ExC7A^<fc^l0mMU h U ^A£ 
^-r^^«^¥^bbfei^7jc'|4^^Aic (12) (D^m^^^Pb, S^fcB*&£ 
^7jci4*^Afc^«$-&^>Xg, ;fe«ktf 

d4) (i3)^^^T% (i3) (Dmmm-vmm7m^^^^m^ 

(15) (14) fc&t^-e, (13) ©M®^4 1 0«it^T> ; ex'>A^&{gT^ii:-2> 
e: £ «t D i«7K'ft# ^ A ^ £> MifL#: £ ^ ffiT £ X@ , 

3 0. $e>{c, mfc^mmm&MWiikftTiz&K ^tia^-fM^wb 
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31. )vx(D^mfctf. m^m2 8(Dxn (3) \z^^v, ig (3) t 

&z$/i£tz.\zmmzj&j:m&, ^28011 (id \z^-vn-fr>nz>. n^e 
gi3 o£*:«3 1 ^ia«©^#§^wT^^^^e>M^;#:^m^-r^^:s?)CD^ 

^3 o^^«3 i\zmnottft&tt?zm&to&£&ttft&mm?&tt&<Dj$ 
34. m^gi 2 8 izmmoum (4) ©u h u o&mmm&i. om 

Tris-HCl^«^^f^^.feif^2 8-3 3 © V^n^ 1 gOcfEtfc©£t#:£^rr 
£ S> Mia#: £ StSgf £ #> © 

3 5. m^2 8fSm©X@ (4) &£Z$ (5) Tf2©X@klft;lfc, lit 
^2 8-3 3 ©^Tn^l^^fHm©^#:^^#i-^^^#J^e>Mtn:#:^*»M 
-r^>fe86©^o 

(3) iz'A^, mmm^i.oM Tiis-mmmmx^m- oizmm-rzun 
-r^fcJ6©^So 

(1) pH6. 0~8. 5©£i»m?¥MsL£::/n7M >A^J^AfC, tr[#^^# 

(2) (1) fc&^T, pH6. 0-8. SOlfttiyQT-OAiJ^ASM 
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(3) (2) fc&V>T, pH2. 7-4. 0<DMffi%HZ& DK^SSftfJSiirSXS, 

(4) (3) ^l±l^^pH4.0~8. 5fc«8t5Ii, 

(5) (4) fc&^T, (4) ©»ffiifc£pH6. 0—8. 5fcWSE*r*Ig, *5<t 

(6) (5) KJfcHT?, pH6. 0-8. 5©»ff«T? 5 F«^bbfclS'r^->35lft*^ 

(7) (6) pH6. 0-8. 5<DMffiWL°T?Wi^ 
i5i#: £-fr£X@, 

(8) (7) (7) ©«tmK*pH4.0-7.0Kl»lfiE*rsxS, :£«*: 

(9) (8) pH4. 0— 7. 0(7)M»M > rW'fbbfel^-1'^->35M*^ 
A\Z (8) <DiStBa££S§flnU M^{±J^^^^-f*>^m*^A(cMM^ii-^X 

(10) (9) fcJfc^T, pH4.0^7.0©«««T?tt»-f*>SS»*^A*«s»- 

(11) (10) K2fcV>T?, 0. l~1.0M©-&£^rrSpH4.0-7. OOiitTi 

»-r*>Sfift*7A^e>eE^*^tiJ"rsxg 

3 7. $ <E>\Z, 

(12) »3fc:®3 6 fcfEScCDXig (11) ©fiStHSKfcO. 8-1. 2M©iSS£/&££ 5 
\Zi&%muV. $5>iCpH6. 0-8.0 tempi's 18, 

(13) (12) <£>*&£0. 8-1. 2MO?Sm > r^Wr^)PH6. 0-8. 0©««$ST?¥aHb 
Lfei«*tt*7AI; (12) ©»tB«t£*iPU RJgffiJfcSRJBMcte* 7 

(14) (12)©tfi£0.8~l. 2M©«H£T"&Wrs, pH6. 0~8. 0©Jg«iT7?RiBMc 
tt^^A$?5fe#-r^X@, 

(15) (13) ©MM©M |: f :, ^^^§^T$ii-^^t^«i:DM^7K'I4^^A^ 
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«r, if ^3 6^fe«3 7fcBa«©^#s^w-r*S'&«i^sRtft:fl:&fiiisi-r 

3 9. ^^©^RSfl^ W^ 3 6 6DXS (3) fcl&^T, Ig (3) T 

«fctf/*&Kj:aiSi33Bxg#*, i^3 6©ig (id ^^viTfft>n«, 

4 2. . M^3 6tEt®Ii (2) ©pH6. 0-8. 5©t8«afc&*Xg (1) ©*g 
«*fc£ffi--e&tK ^3g3 6tdiam©X@ (7) ©pH6. 0~8. 5©^®^X=g 

(6) ©ii«^<h|WJ-T&D, *>^W^3 6 fcfB*fc©Xg (10) ©pH4. 0—7.0 

©««*s^xs (9) <Dimmmtm-T&z>, m^ms 6iaig©jn:#:^wTs 

4 3 . Ht&8 3 7 }CfEm©Xg (14) © (12) ©^^0. 8-1. 2M©»£T?<MrT 
PH6.0-8. 0©MW^X^(13)©M«^^|WI- > rfe^, »*^3 7-4 2©WT 

44. m$tm3 6fcfBm©Xg(ll)©^^^b^-hU^ATa5^)W^3 6- 

4 3 ©v>ma> i afcBtoft#s^*t*jB^«* $Mift#£#f§rr£fca&© 
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4 5. mums 7\zmm<Dxm(n)<Dm&tifcnT>=E-v&T&%>m$tm3 6 

4 6. fjf3£3t3 6f3fc©Xg (1) Oliid?, 4. 0M& T £^TT 3 ft 

( 1 ) pH6. o~8. 5<Dmmm-x^mk\sfrm^ *>im* ? &\zmfc&^T 

(2) (i) pH6. o~8. 5<DMffim-vmm^3r>3£m%?i±frt>m 

(3) (2) \z^~z\ (2) ommm&m. o~7. oic^s-r^x®, 

(4) (3) fc^^T, pH4. o~7. Q<DMffim-v5fmfcvrcm-(*>3£mzi7 
&\z (3) (D^m^^^inu, tiaj^^ii<t>^)!3 7Aicift$t^i 

(5) (4) pH4.0~7. 0©IitTii-f :t>3£m;*7 ^ A 
T^X*!, 

(6) (5) 0. l~1.0M<Dm^^WT^>pH4. 0~7. 0©,^«^T^ 
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5 0. V4)VX<D*mfc&. i^4 8©Ig (1) ©ffrfc, Kt#-&W*«t* 
pH4EJTFfc9iSEb* ZmNl£k±ftWTZZ£.\Z&r)ftt>riZ>, »;&:9f 4 9 fBic© 

52. m$tm4 8\zmm<Dn:m (2) ©pH6. 0-8. 5©nt^ig en ©n 

«t^-TSD, A^»*3g4 8tcK«©I@ (5) ©pH4. 0~7. 0©|g«i&j&* 
IS (4) ©Jgfflf^tra— T**»*^4 8~5 l©^Tn^l^fcfB*©t^#: 

5 3. »^4 8KI|B*©XS (6) ©t^Mt h 'J ^AT*5»tl4 8 
-52 ©l^ma* 1 Sfcffl«©ia#*^tJS^*^ e«tafr*#t»*rsfc86©^ 

5 4. tWfrtffc hR*t*5ll^l~5 3 ©v>rn^ l:5^K:fE«©^i^#: : £^• 
tm^w^M;}n#:£f•M^£fc&^ 

©ir£#:^^-t5 > ^^^e»M*n:#:^ffiM'r^)fc8?>©^^o 

5 6 . ^^igG-rfesai*^ i~5 5 ©^-rn^ i m\zmm.<D$n£&^&m 

5 7. tt#tf*IgGl, IgG2 *fcttIgG4T?feSii^5 6 f2i&©#E#:£#iy*g 

fetf[#:T^^, if 5 4-5 7 ©V>*m*> 1 :EKBB«©Jfi#£^tfS-&*&J&> £ 
5 9. ^#^©^«It^cW»*VittEffij!6'&bfc»*3®5 4-5 8©V^T 
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6 0. kh^itBllilO^^tttSi^S, ynf<>A77^ 

6 2. pH^^-> ? x>h»Hn?»sai^6 0*fctt6 lfB«©^feo 

6 3. ftmifis pHa»iSW*r**l»*5l6 0£fcfci6 l|2*c©77*£o 

6 4. <hfc.BrF©Xj|g£#&\ fchtrL#:£, h^#£^B&M&©in; 

mm > 

(2) (1) tO^T, (1) ©IgWatTfgE^n^OA^^A&^-rS 

(3) (2) [COVit?, (1) <D^®^4'©pH^fST$i3:^^<h^J;DMy 
6 5. tilW s 9y, ^^43«fc^fc^^e>^:SP«fcf3^$nSI»^6 

5xg:fc«fctftfi#^#»ifc&&M3iBr*xg© i ig, 2igt&a3ig* 

6 7. ^-r;PXO^^b^\ i^6 4(Z)Ig (3) JC^T. Xg (3) T? 
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6 9. pH©4£TJ^ ^-^> b fji^ 6 4-6 8 ©V>Tn#> 1^ 

7 0. pH©<£T*^ ai««I^»S8lt^6 4-6 8 ©V^rna* 1 Site«B«©k 
htfitt*, it h^t^»J#;©^C#:^^-W-r^>a-a-#l^e.¥i|-r^^o 

7 1. ^< t*)^T©xe^tr, th*rL#:£, it bm#tWi^Sj#J©irL 

(1) 0. 05—0. 15MU >m~ i~ b U^7A, 0. 05— 0. b U # A. 0.05 
-0. 15M^U ^>43cktf0. 05-0. 20M^b^~ h U ^7 A^tf ftL 
fcynH >A*7AI:, t hSt#:tW8fil(»'»©Si#:&'&^r*rSig^<»&^llBb, 

(2) (1) fco^T, (1) Oltra^nfOA*7A$Mt5 

it, *<fctx 

(3) (2) (1) ©^^©pH&teTSiirSCifc.fcDfc:/ 

ii3Sc©t b#t#&* t bfa&t.Gmfhm<nfofc&tt^zm&tofrz*mtz> 
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7 4. ^-r;i/X<D^»^ i^7 10Ig (3) £#V*T\ X@ (3) T 
#6n&»ffi«£pH4&TK:WSEU 30#IBJEU:;fifcirr5 d tfc «fc Off fc>n3, 

t5*ft. 7 6. pH©{£T#* ^7-^x> h^)T^^»tS 7 1 ~ 7 5 

7 7. pHOiKT*** &PtftT?&5l&2fc3E7 1~7 5 OVi-Ttl^ l^^fBmOk 
7 8. 'M<tfe»T©I@m, t btrL#^^> it h#ift:£WBlS»«»©£i 

(1) 0. 10MU >m=- ± HJ ^A, 0. lOMSEB&^hU tfA, 0. 10M^U->>33 
«fc 0. 1 5Mm^± h U V A W*T £ b&^Df'f >A# ^ A fc, 

(2) (1) fc#CV*T?, (1) ©litTtyaf-f >A#^A£i5fc#-T& 
X=g> 

(3) (2) fc&HT?, (1) ©^«^g4'©pH^^£T^ii•^>^^:fc<fcDMV , 
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8 1. V'f )VX<D^m<ktf, »^7 8©Ig (3) KI^T, li (3) T 
W^8 013m© t hfei#:£. Kk hirL#<hWKMcDin:^^^W-r^>^^l^ 

«fctf/£&«*W3ifixea*, tb^^ ikb^Mino^m 

8 3. pH0DteT>&*, — 5>:t> h«n?&*W3&E7 8~8 2©Vi*rn^ 151 
{CfB^cDt birC#:£, ik h^^W^l&^^M^^^t-^^^^ SWT 

8 4. pH04£TJ&*» g;ie«T?»S»^7 8~8 2 <DV>m#» 1 3g£fB*t© t 

8 5. 4>fc< £*>£JrF©Xg&<grtf, kM[^ ht^&Wttlbtt®$& 

(1) pH7. 5~8. 5©l«TTOttrc^nT^ >A# ^K:, kWi 

( 2 ) pH7. 5-8. 50l«TK^nT-r >A^J7A^W§Ig, 
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(3) (2) ommm^p^i&T^^r^^tiz^vm^u^-^ >a*^a^ 
8 6. mmmwzi's ^^^^xs^y^^fsi^^Dm^n^m^ms 

%j:n&&z$mfc^®m&mm?>j&-Tz>j:n<D i urn. 2 nsfc« 3 ig§ 

8 8. ^;K*©^Rg<fc^\ TO8 5 0Ig (3) X@ (3) 7? 
|jt:£qt8 7fB«©h h^fl^ it h*T;#iW^ft#J©irt#:^^WT^^-&^^ 

9 0. pH©{£T^\ ^7-^x>h65TS§»^S8 5-8 9 ©^fn*U® 

9 1. pH<Z)4£T^\ ^PgftJT&^fS^S 5-8 9 ©Viftl^ l^tCfBifeCDt: 

9 2. fjf3£gt8 5fE*£cDX5g (2) GDpH7. 5-8. 5©Mffi»*\ Ig (1) CD® 
Wtiwi— -e$>^)> lf^8 5 — 9 1 (D^-ftlfr imizfd,M(D\i bJrEfl^ it 

9 3 . fit^ 8 5 fd,m<D3in ( 1 ) <£pH7. 5-8. 5©jS«fSSc**» 0. 05—0. 20MGD 
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METtts-M-ra, in** 8 5-9 2<D\,>~rtifrim\zmm<D\i m 

9 5. k hifitotfk js#g#n — ^-;VR#T*««I*S6 0-9 4©V>-rn*> 
9 6. GffiMW<Dffift&Vz<'tfV#n-3-)\'mft. *V^^U^D-^-;Vtri#:^ 

«fctKkrys?#U^n— ^;utft#j6>e^s»^e>aw$tisi»^6 o~9 5©v> 

9 7. k htt-»*«IgG-C»*lt*5II6 0-9 6 ©V*Tn#> 1 ^fcgB«©fc hia 
9 8. khtt#3^IgGK IgG2£tf!:teIgG4T$>£, Mf$gi 9 7 IHife© k htr[#:§. 
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